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REMARKS 

This case has been carefully reviewed and analyzed in view of the Official Action 
dated 14 February 2002. Responsive to the rejections made in the Official Action, Claims 
1-8 ha ve been canceled by this Amendment and new Claims 9- 1 9 have been inserted for 
further prosecution in this case. 

■ In the. Official Action, the Examiner objected to the entire disclosure as being 
replete with errors in form, grammar, spelling, and punctuation. Accordingly, the 
following changes to the disclosure are submitted herewith: 

1 . A supplemental copy of the original Application papers are enclosed 
herewith as per the Examiner's request. The supplemental Application papers are as 
originally filed, except that the lines of text are double-spaced, the text is printed on good 
quality paper, non-printable characters have been removed and non-English characters 
have been removed. The substantive content of the new Application papers is exactly 
that of the original Application, as filed. 

2 . The Title of the Invention, as originally filed, has been replaced with a 
brief but technically accurate and descriptive Title, "DIGITAL FM DEMODULATOR 
WITH I'. EDUCED QUANTIZATION NOISE". 

3 . The Abstract, as originally filed, has been deleted in its entirety and 
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replaced by a Substitute Abstract to correct trie numerous errors contained therein. It is 



believed that the Substitute Abstract now possesses proper form. 



4. The Specification has been amended by replacement of the original 



Specification, as filed, with the Substitute Specification, which was the most efficient 
means to correct the numerous idiomatic, grammatical, and translational errors found 
therein. It is believed that the subject matter disclosed by the Substitute Specification was 
previously disclosed in the Specification and Claims, as filed, and the accompanying 
Drawing Figures. No new matter has been added by these changes. Additionally, a 
marked -up copy of the Supplemental Specification described above is attached to this 
Amendment in compliance withMPRP § 608.01(q). The Substitute Specification 
includes ihc same changes as are indicated in the marked-up copy of the Supplemental 
Specification. 

In the Official Action, the Examiner rejected Claims 1, 2, and 4-8 under 35 U.S.C. 
§ 112, se cond paiaaraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which Applicant regards as the invention. The 
Bxamiivir found the Claims to be generally narrative and indefinite and containing 
numerous grammatical and idiomatic errors. As previously indicated, the original 
Claims, .:s liled, have been canceled by this Amendment and new Claims 9-19 have been 
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inserted f : prosecution in this case. It is believed that the new Claims clearly and 

' unambiguously define the metes and bounds of the itistatit invention, for which Patent 
protection is being sought. 

Ti; - rxamijier rejected Claims 1-8 under 35 U.S.C. § 102(b) as being anticipated 
by I lunsi v;:cr, ct al. (U.S. Patent #5,465,396; hereinafter Hunsinger), The Examiner 
found tha: reference discloses the method of operation of the invention of the subject 
• Pat-.nt A Oration, as originally claimed. 

Bt ■ n e discussing the prior art reference relied upon by the Examiner, it is believed 
beneficiiil In first briefly review the structure of the invention of the subject Patent 
ApMlical ' ;i. The invention of the subject Patent Application is a digital FM demodulator 
used in r* li. » communication systems such as pagers, cellular phones, Global Positioning 
Satellite (GL'S) systems, and Digital Enhanced Cordless Telecommunication (DECT) 
sys:sms. 71;e system utilizes a phase compensating feedback loop similar to that found in 
phase loc e !oo]:s (PLL). The system also has elements and structure in common with 
Delta-Si'. ' i analog-to-digital (A/D) converters to reduce quantization errors in producing 
the diiijt Miput yequence from a continuously-variable phase-proportional voltage level. 
TIk: elimi \on of quantization error is especially imperative in the demodulation or 
decoding * 'dit'iTai signals in that the quantized error does not effect the output signal's 
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aniplitud - 1. ut rather places erroneous bit patterns into the digital time sequence. That is 

to say, th a slight quantization error can cause a received bit to be in a logical "1" state 

when thr r r was originally transmitted in a logical "0" state. 

A J ukiir;d signal Ai containing digitally encoded information on an 

intenned! c iVcq jency (IF) signal is presented to the input of a segmented reference 

'dehy liiv * hich Includes a course delay line for introducing a fixed delay into the input 

sij-'.ni-il, :u\ • Civx delay line which is used to introduce a variable delay in discrete levels 
to \hc in; . signal. The fine delay line has coupled thereto a series of output taps, each of 
which ai - .lmeetcd at the output of each of a series of discrete delay elements. The 

sip/uil at i .:h of the. output taps is a delayed copy of the input signal, the delay time of 

each bei su, .\ c f the delay lime of the course delay line and the sum of the delay 

tin- ^ o, ■ 1 fine, delay element through which the output signal has passed up to the 

su! Vet *; it tap. 

T uiput rars of the fine delay line are coupled to respective inputs of an M-to-1 

mill : ^pK \ The multiplexer selectively couples one of the input terminals thereof to the 

oir; - t • na] thereof such that the signal at the output of the multiplexer is a selected 

one. . *'he deLyed copies of the input signal taken from the fine delay line. 

! yed sigr 1 Aid and input signal Ai are coupled to the input of a phase detector, 
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The i:h- - detect' r produces an output pulse at its output port proportional in width to the 
phase d : . Vrence between Ai and Aid. The output pulses of the phase detector are signed; 
they convey, by being'either positive or negative, whether the signal Aid leads or lags the 

sig'i'.'I A". 

V." output port of the phase detector is coupled to a charge pump circuit, or charge 
integrate , . The charge integrator produces a signal at its output proportional to an amount 
of ymv : v harge accumulated therein. The storage of charge is controlled through the 
oulp- : ses, received over time, from the phase detector. When the output pulse ofthe 
phase (1 Jior is positive, i.e., Aid leads Ai, charge is added to the charge accumulator 
an 1 v/;n* he output pulse ofthe phase detector is negative, i.e., Ai leads Aid, charge is 
rei.u .Vom Qjo charge integrator. The output of the charge pump, Vf, increases and 
decree: i accord ng to the relative phase between Ai and Aid. 

output of the charge pump circuit is coupled to the input of a quantizer for 
pn . the fnvil digital output signal at the quantizer output terminal- Typically, die 

qii:. an A/0 converter. In the Delta-Sigma A/D converter configuration, as 

ui! * -\- die subject digital FM demodulator, the quantizer is a 1-bit A/D converter or a 
vo • - npar-. >r. The quantizer converts Vf into a digital output sequence, y, by 
for *■ ^nije in state ofthe output signal when Vf crosses a reference voltage level. 
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Iback mechanism is implemented through a digital integrator which takes at 
d igital output sequence y and produces at its output a binary delay selection 
, integrator may he a digital up/down counter which counts up when the 
.it sieiiiil v is a logical "1", and counts down when the output signal y is a 
The delay selection word at the output of the digital integrator is presented to 
port of the multiplexer to select one of the delayed input signals to present to 
•v;ctor circuit at the next cycle or sampling period. 

r.dvanta&e of the subject digital FM demodulator is that it requires no external 
,: miiig reference. The components of the demodulator are synchronized 
modulated signal Ai. The output pulses of the phase detector are defined by 

-t: of A i and the rising edge of Aid. The charge in the charge integrator is 
: b.- lore the falling edge of Ai. The falling edge of Ai is optionally used to 
c ■M-izer and counter. This timing and its relationship to the frequency of the 
ut. sigr.al of the system realizes an inherent low pass digital filter in the 
■:r 5\ s tern. It is tlie inherent low pass filter that reduces the quantization noise 

:y tii:.- quantizing process when producing the digital output sequence. 

tatvd hereinabove, the Examiner rejected Claims 1-8 under 35 U.S.C. § 102(b) 

Mci.:: :-d by Hunsinger. Although the invention of Hunsinger is shown as 
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hav • sf* ji al elements in common with the subject digital FM modulator, important 
diTk *i exist due to the nature of the output signal produced by each system, 
1-lm i- does not seek to extract a digital sequence and does not, therefore, recognize 
4 ' the r bi ns associated therewith. Hunsinger's invention produces at its output an 
ann* s : n-A, i.e., one having a continuously variable amplitude which, if quantization 
, ■ em ;c to occur therein, only a minute deviation from an optimal amplitude would 
■ ocx \ 1 sysr^ms relying on analog signals for the conveyance of information, such 
cn*<v ; in e reconstructed amplitude of a signal are unlikely to produce a catastrophic 
don- .dat in in the information being transmitted. In the production of digital sequences, 
qw .izat w * ■! rors result in incorrect data being inserted into the data stream, i.e., errors 
occu all \\ time axis. Errors of tins type can render (he mformation being conveyed 
nnd?ciph r;;bi :. Thus, the system of the present invention is designed to greatly reduce 
the occurrer.r^ of such errors. 

/V H singer does not teach a digital demodulator, the reference does not show or 
siuuicst the j of a "quantizer configured to produce a digital output signal at an output 
terminal thr *-i if* as implemented by the present invention, as now claimed Furthermore, 
H unsinger r ■? not show or suggest the feedback structure of the present invention, i.e., 
"a digital 'r . /ator coupled to said digital output signal, wherein said digital integrator is 
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' coupled to [a] multiplexer for selectively applying a delay". Only through the quantizer 
of the present invention is a digital output sequence produced and only through the 
feedback of the digital output sequence to select the appropriate delayed input signal for 
. , ; the next cycle is the inherent digital filter realized to reduce the quantization error of the 
quantizer/ Hunsinger shows a process for controlling the digital delay through the phase 
detection process, not through feedback from the output signal. Whereas the feedback 
•structure of the instant invention operates to minimize the phase difference detected hy 
the phase detector, much, like a PLL, Himsinger's open-loop design docs not 
Hnosiiiger's objective is in providing the ability to cancel or filter out an undesired signal 
through a tracking delay element notch filter, which is adjusted continuously in response 
to the instanta: eous frequency of a dominating interference signal (Column 6, Lines 26- 
' 53). 

As previously stated, Hunsinger fails to disclose a "quantizer configured to 
produce a dig-:, a! output signal at an output terminal thereof*, nor "a digital integrator 
coupled to saic digital output signal, wherein said digital integrator is coupled to [a] 
multiplexer for selectively applyiug a delay". Therefore, it is respectfully submitted that 
Hunsinger do'.s not 'anticipate the invention of the subject Patent Application, as now 
, • ' , claimed. Moreover, as Hunsinger does not show or suggest the combined elements for 
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the purposes and objectives of producing a digital output sequence in the manner set forth 
in the subject Patent Applcation and as discussed hereinabove, it is submitted, 
respectfully, that the subject digital FM demodulator is not made obvious by the 
Hunsinger reference, cither. 

It is now believed that the subject Patent Application has been placed in condition 
for allowance, and such action is respectfully requested. 

Respectfully submitted, 

Morton J. Rosenberg 
Registration #26,049 

Rosenberg, Klein & Lee 
3458 Bliicott Center Drive-Suite 101 
EllicottCity, MD 21043 
(410) 465-6678 

CERTIFICATE OF FACSIMILE TRANSMISSION 
I hereby certify that this paper is being facsimile transmitted to Art Unit #2631 in 
' die 'U.S. Patent and Trademark Office on the date shown below. 
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UP SUBSTITUTE ABSTRACT 



ABSTRACT OF THE DISCLOSURE 

View mettwckjfdigltal FM demodulator teat*- 



es as^timing reference and^he concept of delta-sigma 



ar ir -io-rii eetweSfto implement the function of time-to-digital 
co-v -ior^ /FM demodulator/eefnpristn^delay lines.^ultiplexer^hase 
6 , v pump circuit^quantizer andjfaigital integrator. Thextoedytetten 29 



O r ...a-tii 



te frequency/1^§fm*ffU^^ lines-afettfwT 



nd^mpan^thSriginal input modulation signag'afldThe c^h" 1 w 

^t^t- *' • " 'converted intoftoltage and stonfin/capacitor by way of/charge 
L ' „ A hoA^C owl ftufv^-h-h** 

p . 0 'iawfafl^voltagq(Wbeen accumulated tnon ra - Bft l ft Cf a 

r i i, m u«i»a \AiIfhnnni 



LU ... fjitgr to filte r ""t hi gh frpgn n nn y gnnnt iz ^d n^™ * n ' tb g ~ . / -/ 0 

x'-jiat to ao ignal. - ^ J-A^^^la. vtM+cM Ilk*- 

- MTSffi febt l i e funUiu n o rdm 'i i ud ubtion and ona tng.to rt ig nar^ 
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<Xf;D-Ur SUBSTITUTE DPEC! PIRATIC A/ 
A-Kc w M ethod Of DiyiUa l PM Demodu l ator 

BACKGROUND OF THE INVENTION 



lvention relates to a new method nlftigital frequency- 

ledtrtatef and more particularly, to a digitalft roquono y* 

lodulatorthat/ uo i ng tho ctfucturp nf tlmb tP - d i rjitft l convort e r an d"- ^ . 

alta-si gma ana l og to d i g i tal oonv or te t € . 
K -f o-f <X. pe^rtLv»-<Lt- clt>cb- 



fhe Prior Art ^ ^ ■ w ftrwlio> l Co^ue^ 

-y modulation (FM) is^few^df important and common method^n 

-TKfi^ of -s^vti-t*— 
ation systen^teaMtSreceiverend^contalns the FM 



rcuit whichyoften^usiftg'analog design G irouit and the *" 



/circuit. /If -bring the detectoj^into^tegrated circutythen^fleetf 
^.jjf imple<wrf^LL/(nto,integrated circuiyhen an external 
ess a ry outside /wis chi p. / 
ted signal/wditte* digital signa^feees^after -^.^ 
hen the afeeve-Wcircuiweetfanalog-to-digital converter to 
-.od':iated analog signal into digital signal, mc an whti ^ tftfe"'7l^ 
^dr,y4e4€? interfered^by noise &»§iW^H©wever, the digital FM 
II firs* convert the/irodtttetierri intermediate-frequency (IF) signal 

■\f.c>- ctta. cu~~ '\^A^.^wX^e^ cZ^c^i ofay. 
PM[Ea -::rn Daylight Time] 
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i\ by way of/analog-to-digital converter.^beif using^igital signal 
r . ^odulaie/iWsmodulation signal.The analog-to-digital converter 

•■al processor used ir^digital FM demodulato^s^hav^eT 
dulate the modulation signal in real time.4t^ate^oufd use^- 



in*. 



re : r< ; c! 



f 0 



C 

re 



• with/multiple-fold frequency of modulation signal for sampling , 
v. laforTsignal to detect its phase changefthen demodulate/but 
y^/bdeo^a high frequency reference clock. 
jn v onal methods of digital RF communication^iysteitf always need 
-rt th ~i rnalog signal into digital signal in the receiver end with -{W 

sing th^circuit complexity. Thusi^demodulation circuit 



increa 

£1 



H-TtJ UtlUUIl l/UJ I ILM^AIiy. niw^,i««w MW...W-- , - 

etector circuit/a? PLL with/analog-to-digHal circuit/could staply^ 

o^-u. <u»*d*hfi£* v*-t^ ^t^h^ ****** ct^ih ' 

•o-alss w HI b o o ne of mojui u bjutivei, t oday ? 6 - f «* 



;-ierr 

'r ' 



1MARY OF THE INVENTION 

re a primary objective of the present invention to provide a new 
»al FM demodulator wtH-b^applicablejorTradio communication 

Trrc^ ation-demodu l a tl un bbuliur i in re ceiver cfffiatet? /VriUsS 
, .^ble-ir-v-B&^eff cellular phone^PS] system.and^DEC-psysterrfr 

jective of the present invention is to provide a digital FM 



iih 1'.*. ftr 



i lo tio n u f modulation dem o dula tio n a njfenalog-to-digital 
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input intermediate-frequency signal^asS througr^hiS invention*" ^ 
^.reratg a digital signal including^igh-freq^cy^l«an«zetf-• 
• vay cf a low-pass filter to filter out abovffi uantized n° ise si 9 nal 6 Mm***' 
ibantf signal. 



vc of the present invention is to provide a digital FM 

*j*frh .5 ... 

h^spU^ PLL structure and utilize the concept of delta- 



w "Vkt-h require— 

: -v.. :' ji. il ^oflw4&i^hich|witnout ceftrrecTexternal component 
-rn - reference clocks othat easy f o^mteffattolr 

.4- *%n*te o w ^w*<tf&>^^ ^ W"" ^ 
,-. . advantagesAte t n o t only u o ff delay lines as the timing 

-a«fc- . oopTthe concept of delta-sigma analog-Jo-digital^ew***^ 
tirr -to-digital convereiorv*ef digital VU/fom&bteASft. This digital 

.oryC : ^nV delay llnes.^rrto-1 multiplexer.^phase 

e p'nv) circuit, Quantizer and digital integrator.The modulation ^ 

med, .tp. frequency/s©§ffl€nf , pasi through the delay line&)Mte4h«P 

iund -.re cycle time and iwfydelayed signal/compare\iSyphase 

^oLiLir i^Jev^f stored ir^fcapacitor.This/quantized^oltage/is 
by ti e digital integrato^Jheij^ample^another output signal of^^ 
^ compare/hase with/input signal. This system is similar to/pLL , 
; sys^nj The quantized digital signal will feed throughflow-pass 
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signal is/rfdigitaVsignal. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Vgs disclose an illustrative embodiment of the presfnt Invention, 
»_jj'to exemplify the various advantages and objectsj^ieSeffand are 



; rcuit block diagram of/digital FM demodulator according to the 
n't ion. 

-ft < 

circuit waveform of/digital FM demodulator according to the present 



system structure of/digital FM demodulator according to the present 



'LED DESCRIPTION OF THE PREFERRED EMBODIMENT 
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i re: r to Fig.l /hat roiertd a-^ the circuit block diagram of^iigrtal FM 



'•^'WjS ItJ /j^TfVl . 1* A A 

ator. The^wU*tetidFr fc signal.Ai(t)is fed into reference delay lines 11, 



s- °rv ■> delay lihesjl 1 including coarse delay line 11 1 and fine delay line 

1 • V, :ay tim#bf delay lines 1 1 1 andJI1£4S£ontrolled separately by 

o' . .^ufe.The fine delay lines 112 ba|/multiple output signal^' 

/ i ■ °(t), AI3(t) Aij(t) which could be expressed as follow? 

1 \od delay time of(coarse delay lines f 

r . it df:. .iy time of fine delay lines . 

ft 

■ar- ■ 'utector^compares the phase difference between Aid a nd Ai.the n 
;c . "u/i'own signal lrriel^o^ 

'. s ,< 0(1) . ";TItgj2Tt ^ Aij(t) from fine delaylihes 1 1 2 at^ame^ asffja 
' *i .he , edge of Aid si§fia?lea<? the Ai signal./up signal willjgeherate^ ca-S- 

■»/»,.■:...-+■». J- 4,i 



^ '>.<yin.»v -ft 3 
■s/a^ pulse width/ b^ct com e tag the time difference 

.: ,g edges of Ai and Aid.-bfi^down signal^l o not g on arete any 3 

" he total delay time/ef Ai signal/paesnhrougryjielay lines is £ « 

^ k uw d^-H^- 

f^WheffTc+dVtsmaller y tV A 



he pulse width will equal to "T-Tc-d* 



,i signal.'S 

,%\ the rising edge of Aid elffratlag'the Ai signal.Idown signal 
^fee^puise^f^ts^pulse width fc also Jus t samp - a * the time 
and Ai^ig^vdTai^j'the pulse width will/fequaj(» "Tc+d*T-T". 
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itive when Aid leacAhe Ai signal, o^WieW^its value is 



^signal. Betfr^tiv^is^of^p and down signatW^e-^H^ 

> pumo circuit 14 for charging and discharging ^pacitor^CC; 

tcf a voltage difference, Vf, a^jTvoKage level/fs proportional 

nee or phase difference of/Aid and Ai signal. 

kLpuJ^—-* 

Wfr.odulated /signal will generate a Vf which is accumulated 

or Cc a^M/stored voltage will be quantized/to generate a bit 
rial y(K). y^isthe output digital sequence ofyJotaYsystem. 
>, alar log-to-digital converter whlct^^W'be/one-bit or 
arter^it oon«^^o««ip.*r^juB^^ 
'e^onVbTt voltage comparator. T ^ W. 
tor 10 r-ccumulate^utput digital signal y(k^ctuallyH t i s oi m p l y^ 
itei£' -^quantizer 15/^ tc bit unul oy U iyi t ^ l l on vr rt rf. The 
ignal >.. v.l select one output Aid signal from the fine del ^| n | s 



.exer^n u^ i U p lo uu , ilh /Ai ^^ rf^ ^ 
vj sigr ! is controlled by output signal y(k),4^I^elay / ^ne moie>- 
1 . £ ^wMntraft.the delayjeT Aid/decrease ^^^flA^jfo^ 
is-whc . >ste^^ntlar^o/PLL stmcterS^ is leedbat^^ 
ielay t: le and make the next rising edge of Ai signal arrived 
'wlttf in edge of Aid oignol o i multano ou fi ly; -so the Aid signal 
3Qjone cy ^bafi Ai signal when the system is locked. 
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WFig.2, thi^the^circuitwaveforn^of^igital F^^JJgJ^ 



a' 
s. 



o the present invention/ T(k) is the kth cycle time of/input meeUatien-- 
P(k) is the time difference of/Aid ris i ng , odgfrwift next Ai cycle.The 
ulse of/up signal means P(k) positive value.-b^he down signal 
) negative. because the maximum frequency shift of input 

n signal is much smaller than carrier frequencyAhe change of T(k) is 
i ve to carrier cydefcj?^-^ 

&The effective pulse of/jpalgnal and$own signal only happerfat 

e of Aid and Ai signaled mptetitoa pulse tee^eej^ransferred to ^ 

stowdHrVcapacitorCc by way of charge pump circuit^efore^ffWnror- 

?e. falling edgeJcould/oeAhe trigger clock of the quant. Z e£and 

Teaff^il/system de-«otwf external reference clockj^twawvif/ 
•reform diagramfa formulas follows : 
n (k)+T(k)-T(k-1 )+y(k)*Y — (2f~ 

;k)-T(k-i) ( — w 

e, we could get^ 

?(k)+ AT(k)+ y(k)*T, — =-Ctf 

) mM^rjhe capacitor voltage a^th cycle^asetfbn Fig.2, we could 
) signal is generated by V(k-1) and^signal to charge/discharge Cc 
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dv . -o or down signal effective pulse period and^b£hargeWischarge Cc 

' C ! l i cycle, i.e y the voltage is determined by tbeee^rlree parameters.^^ 

.<rcry * ~T ■ " 

<T age on Cc for Ic at kth cycle is : 

6 ^VCo'P(k) ^-<flT 

trigger clock is the input modulation signal Ai.then the/Cc voltage level 
:iesLfoww& when charge-discharge is al/kth cycle^ 
•y(k)*lb/Cc*[t(k)+T(k+1)]/2 ■ -f^T 



7f a+AVf b; 



- / 



V(k)+{y(kr(lb/Cc)*[T(k)+T(k+1)l/2}+{lc/Cc*P(k)i^ 

luse the maximum frequency shift is much smaller than carrier 
>cy, the T(k) is afowfl^fequal to carrier cycle Tc cv*^ 

;=V(k)+lc/Cc*P(k)+y(k) A (lb/CcrT C(( 



A 



J 

e ltd get-next formula-^ 
- --V(k)+A*P(k+1)+B*y(k) 
/ P(k+1 ) into ^bove formula, th/rj^get 
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V" + 1 ^ '(k)+A*lP(k)+ AT(k)+y(k)*T]+B*y(k) 

T! i quantized output of V(k)fis the total system output. 



;owfHiT(Fig-3,^ 



J the system structure of digital FM demodulator 
o on ;g to the present invention This diagrarrj^a two level delta-sigma 



y -y iu uic Jv 9 r 

d£«k\*Ah^: -ft ■^|^J^AT(k)tbafr«towrf'!he signal difference of T(k) and T(k-1). 

^ncepyeffhe output signal^ present ^ e ^ n J^ s ^[^" 
ional analog-digital converter output signal/the quantized noise signal 
,. ... i^iSgh frequency/saemene S&Jhe output digital signal y(k) ib . 
h 7 ,u, ated^ther^^ noise by thegigital filter/to get the 



i: \\. 



V 



■ion signal 



/technology is similar to conventional delta-sigma analog-to-digital 
p B as^ J u i i cUu^ l j L duai tfn/the,output digital signahs4h^fW^cib^ 
iation of/original modulation signal Y*^^Y(k) signal^^uWg^^ 
>d noise by way of^low-pass digital filter before signal accumulation. 

■n^ntionprovid^aTM digital demodulator whiefi with mefe advantages/ 
wentional technology as folloW: 
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^thod and circuit ^present invention wUH^/applicable in radio 



an wUHfe/s 

nication systema tise) tho m o £lX n domodu1nti tJ U oootion in ■ 
..r ond Jlro rnnlrf ^ ^ rr r.^M^Bft^cellular phone! GPS system? 
ECT system? 

*sent Invention ^provide* a digital modulation demodulator which 
■hJpLL structure and utilize* the concept of delta-sigma analog^to- 
converter w^withoutlefifleerexternal componentW(/high 
ncy reference clock sc /that ea sy fef integration. 

-sent invention J# provided digital modulation demodulator with tw3V^- 
r^of demodulation and analog-to-digital conversion. The input of 
ediate-frequency signal pasffhrough tlwWfttt^demodulator 
>t£a digital signal including high-frequency foant l zod Gtan aT *hen,by 
■low-pass filter, t o fi l t e r out n ho vffi uantized noise s.gnal^o-Q^the^^^^ 
jaftcj^ignal.' 

• changes and modifications in the above described embodiment of the 
can, of course, be carried out without departing from the scope 
accordingly, to promote the progress in science and the useful arts, the 

n is disclosed and is intended to be limited only by the scope of the 
•d claims. 
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